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Abstract
Introduction:  Turbinoplasty  is  a  procedure  that  aims  to  reduce  the  size  of  the  inferior  turbinate
through exuberant  bone  removal  with  high  mucosal  preservation.  The  procedure  is  recom-
mended  for  patients  with  or  without  allergic  rhinitis  and  those  showing  irreversible  hypertrophy
of inferior  turbinates.
Objective:  To  evaluate  the  efﬁcacy  of  inferior  turbinoplasty  for  obstructive  and  non-obstructive
symptoms  in  patients  with  or  without  allergic  rhinitis.
Methods:  Prospective  study  with  57  patients  who  underwent  inferior  turbinoplasty.  They  were
evaluated  for  nasal  obstruction,  snoring,  facial  pressure,  smell  alterations,  sneezing,  nasal
itching and  runny  nose  symptoms,  surgery  time,  and  intraoperative  bleeding.  The  last  evaluation
took place  three  months  after  surgery.
Results:  Thirty-nine  patients  with  allergic  rhinitis  and  18  without  were  assessed.  Ninety  days
after surgery,  94.7%  of  patients  showed  degrees  IV  and  V  of  breathing  improvement;  89.5%
showed moderate  or  complete  improvement  in  snoring;  all  patients  showed  smell  improve-
ment (only  one  showed  moderate  improvement;  all  the  others  had  full  improvement);  95.5%
experienced  complete  facial  pressure  improvement;  and  89.7%  showed  moderate  to  complete
improvement  in  nasal  itching  and  runny  nose  symptoms,  as  well  as  in  sneezing.
 Please cite this article as: Hamerschmidt R, Hamerschmidt R, Moreira ATR, Tenório SB, Timi JRR. Comparison of turbinoplasty surgery
efﬁcacy in patients with and without allergic rhinitis. Braz J Otorhinolaryngol. 2016;82:131--9.
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Conclusion:  The  efﬁcacy  of  inferior  turbinoplasty  was  conﬁrmed  not  only  for  obstructive  symp-
toms, but  also  for  non-obstructive  symptoms  in  patients  with  and  without  allergic  rhinitis.
© 2015  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license
(https://creativecommons.org/licenses/by/4.0/).
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Comparac¸ão  da  eﬁcácia  da  turbinoplastia  em  pacientes  com  e  sem  rinite  alérgica
Resumo
Introduc¸ão:  A  turbinoplastia  é  procedimento  que  visa  a  reduc¸ão  da  concha  inferior,  à  custa  da
remoc¸ão óssea  exuberante  e  maior  preservac¸ão  da  mucosa.  É  indicada  para  pacientes  com  e
sem rinite  alérgica,  com  hipertroﬁa  irreversível  das  conchas  inferiores.
Objetivo:  Avaliar  a  eﬁcácia  da  cirurgia  de  turbinoplastia  inferior  nos  sintomas  obstrutivos  e  não
obstrutivos  em  pacientes  com  e  sem  rinite  alérgica.
Método:  Estudo  prospectivo  com  57  pacientes  submetidos  a  turbinoplastia  inferior.  Foram  avali-
ados quanto  à  obstruc¸ão  nasal,  roncos,  pressão  facial,  alterac¸ões  no  olfato,  espirros,  prurido
nasal e  coriza,  tempo  de  cirurgia  e  sangramento  intraoperatório.  A  última  avaliac¸ão  foi  com  3
meses de  operac¸ão.
Resultados:  39  pacientes  com  rinite  alérgica  e  18  sem.  Com  90  dias  de  operac¸ão,  94,7%  dos
pacientes apresentaram  graus  IV  e  V  de  melhora  na  respirac¸ão;  89,5%  apresentaram  melhora
moderada ou  total  dos  roncos;  todos  os  pacientes  tiveram  melhora  no  olfato  (apenas  1  mod-
erada, os  demais  melhora  total);  95,5%  obtiveram  melhora  total  da  pressão  facial  e  89,7%
obtiveram melhora  moderada  ou  total  em  prurido  nasal,  espirros  e  coriza.
Conclusão:  Comprovou-se  a  eﬁcácia  da  cirurgia  de  turbinoplastia  inferior  não  só  nos  sintomas
obstrutivos,  mas  também  nos  sintomas  não  obstrutivos  tanto  em  pacientes  com  ou  sem  rinite
alérgica.
© 2015  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publi-
cado por  Elsevier  Editora  Ltda.  Este  é  um  artigo  Open  Access  sob  a  licença  CC  BY
(https://creativecommons.org/licenses/by/4.0/deed.pt).
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asal  obstruction  affects  approximately  25%  of  the
opulation.1 It  is  a  symptom  that  can  affect  people  of
ll  ages  and  ethnicities.  It  has  some  degree  of  morbid-
ty,  which  varies  with  the  severity  and  cause  of  nasal
bstruction.  The  main  causes  are:  septal  deviation,  infe-
ior  and  medial  turbinate  hypertrophy,  nasal  polyps,  and
haryngeal  tonsil  hypertrophy.1 Of  all  of  these  alterations,
nferior  turbinate  hypertrophy  is  the  most  common  cause  of
asal  obstruction.2 The  leading  causes  of  inferior  turbinate
ypertrophy  are  allergic  rhinitis,  vasomotor  rhinitis,  and
eptal  deviation  (compensatory  hypertrophy).3 Bilateral
asal  obstruction  usually  occurs  with  mucosal  disease.  When
ssociated  with  watery  rhinorrhea,  sneezing,  and  nasal  itch-
ng,  it  is  characteristic  of  nasal  mucosa  inﬂammatory  edema,
specially  of  allergic  nature.4
Rhinitis  is  the  inﬂammation  of  the  nasal  mucosal  lining,
haracterized  by  the  presence  of  one  or  more  symp-
oms:  nasal  congestion,  rhinorrhea,  sneezing,  itching,  and
yposmia.5 Nasal  obstruction  is  one  of  the  most  inconve-
ient  symptoms  for  the  patient.4 The  diagnosis  of  allergic
hinitis  includes  personal  and  family  history  of  atopy,  physi-
al  examination,  and  complementary  exams.  The  diagnosis
s  essentially  clinical,  taking  into  account  the  association  of
he  several  symptoms.5 The  most  important  complementary
i
a
ixams  in  the  diagnosis  of  allergic  rhinitis,  for  both  speci-
city  and  sensitivity,  are  immediate  hypersensitivity  skin
rick  test  (SPT)  using  the  puncture  technique  and  evaluation
f  serum  levels  of  allergen-speciﬁc  IgE.5
The  determination  of  speciﬁc  IgE  in  vitro  may  be  accom-
lished  by  several  enzyme  immunoassay  methods,  and  more
ecently,  by  immunoﬂuorescence.  Speciﬁc  IgE  assay  in  vitro
or  individual  allergens,  when  performed  with  standardized
ntigens  and  adequate  technique,  has  operational  char-
cteristics  (sensitivity  and  speciﬁcity)  that  are  similar  to
hose  of  the  skin  prick  test:  sensitivity  of  89%  and  speci-
city  of  91%.5 Treatment  includes  both  non-pharmacological
-  environmental  control  --  and  pharmacological  measures.
he  latter  are  based  on  antihistamines,  decongestants,  top-
cal  and  systemic  corticoids,  and  other  medications  such
s  ipratropium  bromide,  chromoglycate  disodium,  and  anti-
eukotrienes.
Immunotherapy  and  the  use  of  saline  solution  for  nasal
rrigation  are  other  choices.  Modern  pharmacology  offers
any  options  for  clinical  treatment  of  inferior  turbinate
ypertrophy,  whatever  the  source  is.  However,  although  still
 controversial  issue,  most  authors  agree  that  when  clin-
cal  treatment  is  not  sufﬁcient  to  provide  adequate  nasal
irways,  surgical  treatment  should  be  indicated.6,7
Surgical  treatment  of  allergic  rhinitis  refractory  to  clin-
cal  treatment  is  directed  to  the  inferior  turbinates  and
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At  seven  days  postoperatively,  breathing  improve-
ment  grade  (grades  1--5)  was  assessed.  Thirty  days  afterComparison  of  turbinoplasty  surgery  efﬁcacy  in  patients  wit
aims  to  increase  the  nasal  cavity  without  altering  nasal
physiology.5 The  search  for  effective  nasal  turbinate  treat-
ment  has  stimulated  the  surgical  skill  of  rhinologists  for  over
100  years.8
Surgical  procedures  that  aim  to  reduce  mucosal  or
boney  hypertrophy  of  the  inferior  nasal  turbinate,  or  both,
include:  corticosteroid  inﬁltration,  lateral  dislocation  of
the  nasal  turbinate,  partial  turbinectomy,  lower  turbino-
plasty,  cryosurgery,  laser  vaporization,  and  radiofrequency.
Turbinoplasty  is  a  procedure  aimed  at  reducing  the  size
of  the  inferior  turbinate  through  exuberant  bone  removal
and  meatal  surface  removal  with  greater  mucosal  preser-
vation.  It  allows  reduction  of  the  turbinate  volume,  while
maintaining  the  physiological  functions  of  the  mucosa.4 It
is  performed  through  an  incision  along  the  border  of  the
turbinates,  detachment  and  exposure  of  the  bone  surface,
followed  by  bone  and  redundant  mucosa  removal,  cover-
ing  the  remaining  bone  with  the  excess  mucosa.4 Nasal
turbinate  surgery  is  one  of  the  most  frequently  performed
procedures  in  otorhinolaryngologists’  daily  practice,  rec-
ognized  as  an  effective  treatment  for  nasal  obstruction
secondary  to  hypertrophic  rhinitis.9
Serrano  et  al.  followed  71  patients  submitted  to  infe-
rior  turbinate  surgery  for  at  least  one  year,  and  over  80%
attained  improvement  with  the  operation.9 In  2009,  Batra
et  al.  carried  out  a  literature  review  of  514  studies  to  ver-
ify  whether  the  inferior  turbinate  surgery  improves  quality
of  life,  symptoms,  and  objective  parameters  with  at  least
six  months  of  follow-up.  It  was  concluded  that  there  is
level  4  and  5  evidence  of  the  operation’s  efﬁcacy  in  adults
with  symptomatic  hypertrophy  of  inferior  turbinates.10 Put-
erman  et  al.  have  performed  turbinoplasties  since  2002  with
excellent  results  and  minimal  adverse  effects.  The  proce-
dure  removed  the  lateral  mucosa  and  bone  of  the  inferior
turbinate.11 The  inferior  turbinate  reduction  procedure  had
a  positive  impact  in  patients  with  persistent  allergic  rhinitis
with  clinical  treatment.12
Mori  et  al.  studied,  in  a  sample  of  45  patients,  the  efﬁcacy
of  turbinectomy  on  rhinitis  symptoms  after  ﬁve  years,  and
concluded  that  the  operation  is  a  useful  strategy  to  control
allergic  rhinitis  symptoms  and  helps  to  improve  the  quality
of  life,  with  signiﬁcant  improvement  in  symptoms  of  nasal
obstruction  (70%)  and  sneezing  (50%).13 Mucci  et  al.  in  their
sample  of  55  patients,  emphasized  the  improvement  in  nasal
obstruction  in  90%  of  patients  submitted  to  inferior  turbinate
surgery,  as  well  as  improvement  in  symptoms  such  as  rhi-
norrhea,  headache,  and  snoring.14 Brandarkar  et  al.  stated
that  the  inferior  turbinate  surgery  was  effective  and  remains
the  best  treatment  for  hypertrophy  unresponsive  to  medical
therapy.15
There  are  several  studies  in  the  literature  that  assessed
the  improvement  in  nasal  obstruction  after  the  inferior
turbinate  operation.  However,  the  literature  is  poor  in
assessing  the  impact  of  turbinate  surgery  on  symptoms  such
as  rhinorrhea,  sneezing,  and  nasal  itching.16,17 It  is  also
poor  in  assessing  symptoms  such  as  anosmia,  snoring,  and
headache.  Few  studies  have  compared  postoperative  symp-
toms  in  patients  with  and  without  allergic  rhinitis  (AR)
submitted  to  inferior  turbinate  operation.
The  aim  of  this  study  is  to  assess  the  efﬁcacy  of  inferior
turbinoplasty  surgery  on  obstructive  and  non-obstructive
symptoms  in  patients  with  and  without  allergic  rhinitis.
s
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ethods
his  longitudinal  contemporary  cohort  study  involved  57
atients  treated  on  an  outpatient  basis,  prospectively  eval-
ated  and  submitted  to  inferior  turbinoplasty  surgery  from
anuary  to  December  2013,  all  performed  in  the  same  hos-
ital,  after  approval  by  the  Research  Ethics  Committee
nder  No.  0005/2012-05.  All  patients  had  inferior  turbinate
ypertrophy  and  nasal  obstruction  refractory  to  medical
reatment  with  at  least  two  months  of  topical  nasal  corti-
osteroid  and  systemic  antihistamine  use,  and  no  other  nasal
onditions,  such  as  septal  deviation,  middle  concha  bullosa,
r  hypertrophic  middle  turbinate.
Patients  were  divided  into  two  groups:  group  I  --  patients
ith  nasal  obstruction  and  symptoms  of  rhinorrhea,  sneez-
ng,  and  itchy  nose  --  were  considered  as  having  allergic
hinitis;  and  group  II  --  patients  with  nasal  obstruction
ithout  the  other  described  symptoms  --  were  considered
ithout  allergic  rhinitis.
Speciﬁc  IgE  assays  were  performed  on  the  blood  of  all
atients  to  aeroallergens,  carried  out  preoperatively  in  vitro
or  detection  of  allergic  rhinitis;  the  tested  allergens,  which
re  common  in  the  local  environment,  are  grasses,  dust
ites,  pollen,  fungi,  and  dog  and  cat  epithelium.
All  patients  were  operated  on  by  the  same  surgeon,  under
ocal  anesthesia  and  sedation.
The  following  inclusion  criteria  were  used:  patients
ith  chronic  nasal  obstruction,  without  improvement  after
tandard  medications  (systemic  and  topical  corticosteroids
nd  systemic  antihistamines)  for  at  least  two  months;
ged  between  14  and  70  years;  willing  to  participate  in
he  study  and  to  answer  the  protocol  questions;  available
o  return  for  reassessment  seven,  30,  and  90  days  after
urgery;  patients  with  irreversible  hypertrophy  of  the  infe-
ior  turbinate;  patients  divided  into  groups  with  and  without
llergic  rhinitis,  based  on  the  symptoms  of  itching,  sneezing
nd  rhinorrhea,  in  addition  to  nasal  obstruction.
Patients  with  any  signiﬁcant  anatomical  alterations
apart  from  inferior  turbinate  hypertrophy)  that  generated
asal  obstruction  (septal  deviation,  middle  concha  bullosa,
asal  valve  alterations,  nasal  tumors  of  any  nasal-sinus  ori-
in,  retro-nasal  or  paranasal  masses,  choanal  imperforation,
eptal  perforation,  unciform  process  abnormalities,  nasal
olyps,  adenoid  hypertrophy);  those  who  showed  improve-
ent  after  clinical  treatment;  pregnant  women;  those  who
ould  not  undergo  the  turbinoplasty  due  to  clinical  status;
nd  those  not  willing  to  participate  and  answer  the  protocol
uestions  were  excluded.
Patients  were  evaluated  preoperatively  regarding  gen-
er;  age;  intensity  of  nasal  obstruction  (mild,  moderate,
evere);  presence  or  absence  of  snoring;  presence  or
bsence  of  facial  pressure;  presence  or  absence  of  smell
lterations;  presence  or  absence  of  sneezing,  itching,  and
hinorrhea.  Time  of  operation  was  assessed  transoperatively
fter  turbinate  inﬁltration  and  placing  of  cottonoid  patties
ith  vasoconstrictor  solution  until  the  end  of  the  procedure
0--5  min,  5--10  min,  10--15  min,  15--20  min,  over  20  min)  and
ntraoperative  bleeding  (+/IV;  ++/IV;  +++/IV;  ++++/IV).urgery,  breathing  improvement  grade  was  assessed  again.
inally,  90  days  after  surgery,  breathing  improvement
134  Hamerschmidt  R  et  al.
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improvement  of  nasal  obstruction  and  cleaning.
Statistical  analysis  of  pre-,  trans-  and  postoperativeigure  1  Incision  line  on  the  inferior  turbinate  (endoscopic
iew).
rade  was  assessed,  as  well  as  olfaction  improvement
rade  (no  improvement,  moderate  improvement,  total
mprovement);  facial  pressure  improvement  grade  (no
mprovement,  moderate  improvement,  total  improvement);
noring  improvement  grade  (no  improvement,  moderate
mprovement,  total  improvement)  and  sneezing,  itching,
nd  rhinorrhea  improvement  grade  (no  improvement,  mod-
rate  improvement,  and  total  improvement).
The  turbinoplasty  surgery  technique  consisted  of  the
ollowing:  incision  in  the  center  of  the  inferior  turbinate
n  its  horizontal  extension  (Fig.  1);  detachment  of  the
ntire  mucosa  above  the  incision,  creating  a  mucosal  ﬂap;
ext,  the  turbinate  was  incised  in  the  anterior--posterior
irection  using  turbinectomy  scissors  and  then  one  of  the
cissors  blades  was  directed  to  the  mucosa  detached  from
he  bone  in  the  upper  part  of  the  turbinate,  while  the
ther  was  directed  to  the  inferior  meatus  (Fig.  2),  thereby
emoving  most  of  the  bone  and  all  its  lateral  mucosa;  the
edial  mucosa  was  removed  only  below  the  incision,  ashe  mucosa  above  was  used  to  cover  the  bony  remnant,
hereby  removing  50%  of  the  medial  mucosa  (septal  surface),
00%  of  the  lateral  mucosa  (meatal  surface),  and  70%  of
Figure  2  Direction  of  the  turbinectomy  scissors  blades.
pFigure  3  Removal  of  resected  turbinate.
he  bony  turbinate  (Fig.  3).  Subsequently,  the  bone  spicules
ere  removed  with  a  chisel  to  reduce  the  bulging  of  the
emaining  turbinate  (Fig.  4),  and  then  electrocautery  was
sed  to  cauterize  occasional  bleeding  spots,  particularly  in
he  turbinate  tail.
After  that,  the  patients  were  transferred  to  the  recovery
oom  and  discharged  in  approximately  4  h  after  the  surgery,
ithout  nasal  packing.  They  were  instructed  to  avoid  efforts
r  blowing  the  nose  on  the  ﬁrst  postoperative  days  and  were
arned  that  a  small  amount  of  bleeding  is  common.  On
he  second  day  after  surgery,  they  started  to  perform  nasal
rrigation  with  0.9%  saline  solution  to  remove  the  crusts.
aline  solution  nasal  spray  could  also  be  used  for  this  pur-
ose.  Nasal  washing  is  an  important  operation  step  for  rapidarameters  was  carried  out,  comparing  the  differences
Figure  4  Removal  of  bony  spicule  using  a  chisel.
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Table  1  Preoperative  parameters.
Gender  Nasal
obstruction
Snoring  Facial
pressure
Olfaction
alterations
IgE
Male  Female  Moderate  Severe  Present  Absent  Present  Absent  Present  Absent  Positive  Negative
With  allergic  rhinitis
n 20  19  24  15  29  10  16  23  13  26  29  10
% 51.3  48.7  61.5  38.5  74.4  25.6  41.0  59.0  33.3  66.7  74.4  25.6
Without allergic  rhinitis
n 10  8  14  4  9  9  6  12  2  16  2  16
% 55.6  44.4  77.8  22.2  50%  50%  33.3  66.7  11.1  88.9  11.1  88.9
Total 30  27  38  19  38  19  22  35  15  42  31  26
p-Value 0.764  0.227  0.070  0.579  0.077  <0.001
25
20
15
10
5
0
0 to 5 minutes 5 to 10 minutes More than 10 minutes
Allergic rhinitis + (group I) Allergic rhinitis - (group II)
Figure  5  Operative  time.
30
25
20
15
10
5
0
(+/IV) (++/IV) (+++/IV) (++++/IV)between  groups  I  and  II.  The  signiﬁcance  level  was  set  at
p  <  0.05,  using  the  chi-squared  and  Fisher’s  exact  tests.
Results
A  total  of  57  patients  were  included  in  this  study,  of  whom  39
were  diagnosed  with  allergic  rhinitis  (group  I)  and  18  with-
out  (group  II).  Preoperative  data  are  shown  in  Table  1.  The
sample  included  30  male  individuals,  20  in  group  I  and  ten
in  group  II;  and  27  females,  with  19  in  group  I and  eight  in
group  II.
Age  ranged  from  14  to  70  years,  and  there  were  no  sta-
tistically  signiﬁcant  differences  between  patients  with  and
without  allergic  rhinitis  (p  =  0.642).
Nasal  obstruction  intensity  was  evaluated  in  both  groups.
Most  of  the  patients  had  moderate  to  severe  complaints
in  the  groups,  with  no  statistically  signiﬁcant  differences
between  them.
As  for  the  presence  of  preoperative  snoring,  it  was  found
that  most  of  group  I  patients  snored  (29  [74.4%]),  whereas
nine  patients  in  group  II  (50%)  snored,  with  no  statistically
signiﬁcant  differences  (p  =  0.07).
Regarding  the  presence  of  facial  pressure,  22  patients
had  the  symptom,  16  in  group  I  (41%)  and  six  in  group  II
(33.3%).  These  numbers  did  not  show  statistically  signiﬁcant
differences.
The  presence  of  smell  alterations  was  also  assessed.  Most
patients  with  anosmia/hyposmia  (13)  were  from  group  I.
Only  two  patients  in  group  II  had  this  alteration.  However,
these  results  showed  no  statistically  signiﬁcant  differences.
Operating  time  was  assessed  in  both  groups  during
surgery  (Fig.  5).  There  were  statistically  signiﬁcant  differ-
ences  between  the  groups,  as  group  I  had  a  longer  operation
time,  on  average  (p  =  0.001).
Bleeding  was  also  evaluated  intraoperatively,  which
tended  to  be  higher  in  group  I  (most  degrees  +  and  +++/IV)
than  in  group  II  (most  degrees  +  and  ++/IV)  with  statistically
signiﬁcant  differences  (p  <  0.001),  as  shown  in  Fig.  6.
All  patients  were  assessed  postoperatively  on  days  seven,
30,  and  90.
On  the  seventh  day  after  the  surgery,  patients  were
assessed  in  relation  to  breathing.  There  were  no  statis-
tically  signiﬁcant  differences  between  groups  (p  =  0.079).
Allergic rhinitis + (group I) Allergic rhinitis - (group II)
Figure  6  Transoperative  bleeding.
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iigure  7  Degree  of  breathing  improvement  --  seventh  day
ostoperatively.
he  prevalence  was  higher  at  grades  II,  III,  and  IV  (Fig.  7).
mprovement  was  not  expected  in  all  patients  at  this  phase,
ue  to  swelling  and  presence  of  crusts,  but  many  patients
lready  mentioned  improvement.
On  the  30th  day  after  surgery,  the  degree  of  improvement
n  breathing  was  evaluated  again  and  there  were  still  no  sta-
istically  signiﬁcant  differences  between  groups  (p  =  0.271),
s  shown  in  Fig.  8.  Most  patients  reported  improvements  at
rades  IV  and  V.
On  the  90th  day,  the  degree  of  improvement  in  breathing
as  reassessed  (Fig.  9).  This  evaluation  showed  consider-
ble  improvement  of  results,  as  usually  there  are  no  more
18rusts  and  edema. There  were  no  statistically  signiﬁcant
ifferences  between  the  groups  (p  =  0.808).
Regarding  the  improvement  in  the  smell  alteration  symp-
om,  all  patients  showed  improvement  after  the  operation.
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igure  8  Degree  of  breathing  improvement  --  30th  day  post-
peratively.
b
sigure  9  Degree  of  breathing  improvement  --  90th  day  post-
peratively.
nly  two  patients  in  group  I  showed  mild  improve-
ent,  whereas  all  others  achieved  complete  improvement
Fig.  10).  There  were  no  statistically  signiﬁcant  differences
p  =  1.000  --  Fisher’s  exact  test).
Regarding  the  facial  pressure  variable,  most  patients
chieved  complete  improvement  with  surgery.  Only  one
atient  did  not  achieve  any  improvement,  as  shown  in
ig.  11. There  were  no  statistically  signiﬁcant  differences
p  =  1.000  --  Fisher’s  exact  test).
Regarding  the  snoring,  of  the  38  patients  who  snored,
ost  showed  moderate  or  complete  improvement,  as  shown
n  Fig.  12. There  were  no  statistically  signiﬁcant  differences
etween  groups  (p  =  0.588).Finally,  on  the  90th  day  postoperatively,  improvement  in
ymptoms  of  sneezing,  itching,  and  rhinorrhea  was  assessed
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Figure  10  Degree  of  olfaction  improvement.
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in  group  I.  Of  the  39  patients,  only  four  did  not  show  any
improvement,  as  shown  in  Fig.  13.
Discussion
The  incidence  of  rhinitis  in  adults  from  the  allergy  group  of
the  Department  of  Otorhinolaryngology  of  Hospital  de  Clíni-
cas  of  Faculdade  de  Medicina  of  Universidade  de  São  Paulo
was  56%  for  allergic  rhinitis  and  44%  of  nonallergic  rhini-
tis.  This  study  only  enrolled  patients  with  nasal  obstruction.
Thus,  the  incidence  of  rhinitis  in  patients  with  nasal  obstruc-
tion  was  much  higher.  Of  the  57  patients,  39  (68.4%)  had
allergic  rhinitis  and  18  (31.58%)  did  not.Patients  with  obstructive  symptoms  who  did  not  achieve
any  improvement  with  clinical  therapy  may  beneﬁt  from  sur-
gical  treatment.9,19--21 Even  today,  clinical  experience  shows
that  the  success  of  the  nasal  functional  operation  depends,
20
18
16
14
12
10
8
6
4
2
0
Allergic rhinitis + (group I) Allergic rhinitis - (group II)
No improvement Moderate improvement Total improvement
Figure  12  Degree  of  snoring  improvement.
s
t
t
o
i
O
r
g
i
t
o
r
o
i
s
h
o
m
t
t
n
a
a
t
sigure  13  Degree  of  improvement  in  sneezing,  pruritus,  and
hinorrhea.
n  many  cases,  on  how  the  surgeon  approaches  the  nasal
urbinates.21,22 There  are  several  techniques  to  reduce  the
urbinates,  and  according  to  Mabry  et  al.,  the  surgeon  must
now  all  the  available  techniques  and  use  them  in  each  case,
s  required.22
According  to  the  authors’  literature  review,  the  most
idely  used  current  procedures  are  lateral  fracture,
lectrocautery,  partial  turbinectomy  turbinoplasty,  and
esection  with  microdebrider.  Patients  submitted  to  lower
urbinoplasty  in  the  present  study  had  inferior  turbinate
ypertrophy  as  the  only  ﬁnding.  None  of  the  cases  had
oncomitant  septal  deviation  or  another  ﬁnding,  which
ade  it  possible  for  this  study  to  assess  the  impact  of
urgery  exclusively  on  the  inferior  turbinate.  None  of  the
ostoperative  parameters  assessed  between  groups  I and  II
howed  statistically  signiﬁcant  differences,  but  all  parame-
ers  showed  improvement  in  both  groups.
Ophir  et  al.  assessed  186  patients  at  10--15  years  after
hey  had  been  submitted  to  inferior  turbinate  surgery  and
bserved  that  88%  of  patients  showed  nasal  obstruction
mprovement.23 The  present  study  showed  similar  ﬁndings.
n  the  90th  postoperative  day,  21  of  the  57  patients  (36.8%)
eported  grade  IV  improvement  in  breathing,  and  33  (57.9%),
rade  V.  Together,  56  (94.7%)  of  the  patients  had  good
mprovement  in  breathing,  either  grades  IV  or  V.  Other  rhini-
is  symptoms  than  nasal  obstruction  also  show  the  effect
f  the  nasal  surgery.  The  beneﬁts  of  surgery  on  the  infe-
ior  turbinate  are  not  limited  to  improvement  in  nasal
bstruction  and  encompass  other  rhinitis  symptoms,  mainly
n  relation  to  sneezing.16 The  present  study  demonstrated
imilar  ﬁndings,  as  more  than  85%  of  patients  who  usually
ad  itching,  sneezing,  and  rhinorrhea  achieved  moderate
r  complete  recovery  three  months  after  the  surgery.  The
ain  objective  of  inferior  turbinate  surgery  is  to  allow  bet-
er  circulation  of  air  through  the  nasal  passages.  However,  as
urbinoplasty  involves  partial  turbinate  resection,  and  thus
ecessarily  reduces  nasal  mucosa  surface  exposed  to  the
ction  of  allergens  and  other  stimuli,  as  well  as  reducing  the
mount  of  glandular  tissue  in  this  region,  this  might  explain
he  improvement  in  other  rhinitis  symptoms  observed  in  this
tudy.  These  results  demonstrate  that  the  beneﬁts  gained
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138  
rom  lower  turbinoplasty  are  not  limited  to  nasal  obstruc-
ion,  and  patients  also  can  expect  improvement  in  other
hinitis  symptoms.
This  study  also  showed  an  improvement  in  snoring.  Of
he  38  patients  who  snored,  24  (63.16%)  reported  complete
mprovement  three  months  after  surgery.  It  is  noteworthy
hat  of  the  39  patients  in  group  I,  29  (74.4%)  snored.  Allergic
hinitis  is  closely  related  to  sleep  disorders,  and  physicians
hould  be  aware  of  this  fact,  as  it  represents  an  unexplored
rea.24 In  2008,  Montovani  et  al.  found  that  sleep  disor-
ers  were  very  common  in  patients  with  allergic  rhinitis
over  90%),25 which  is  in  accordance  with  the  ﬁndings  of  the
resent  study.
Facial  pressure  also  showed  signiﬁcant  improvement  in
his  study,  as  of  the  22  patients  who  reported  this  symptom,
1  (95.5%)  showed  total  improvement,  and  only  one  indi-
idual  (4.55%)  from  the  group  with  allergic  rhinitis  showed
one.  There  were  no  statistical  differences  between  the
roups;  however,  most  of  them  showed  improvement.  There
re  no  studies  on  this  parameter.
None  of  the  preoperative  symptoms  showed  statistically
igniﬁcant  differences  between  patients  with  and  without
llergic  rhinitis.
The  only  ﬁnding  with  statistically  signiﬁcant  differences
n  the  preoperative  period  was  the  measurement  of  IgE
n  vitro, in  which  29  patients  (74.4%)  had  a  positive  result
n  the  group  with  allergic  rhinitis  and  ten  (25.6%)  did  not.  In
he  group  without  rhinitis,  the  test  was  positive  in  two  cases
11.1%).  IgE  measurement  determines  that  the  patient  has
n  allergy,  but  not  necessarily  allergic  rhinitis.
There  are  no  studies  comparing  the  degree  of  anosmia
mprovement  with  the  turbinate  operation,  but  a  few  stud-
es  have  reported  that  the  prevalence  of  anosmia  in  allergic
atients  is  high.  In  2008,  Haro  et  al.  emphasized  that  smell
lterations  are  common  in  patients  with  allergic  rhinitis.26
lfaction  should  be  investigated  in  patients  with  allergic
hinitis  through  clinical  trials,  due  to  the  high  prevalence
f  alterations.27 Higo  et  al.  investigated  smell  alterations
n  patients  with  allergic  rhinitis  and  speculated  that  rhini-
is  causes  alterations  in  the  olfactory  mucosa,  resulting  in
lfactory  transduction  impairment.28 In  the  present  study,
mell  alterations  in  group  I  were  found  in  33.3%  of  individuals
13  patients),  and  in  group  II,  11.1%  (two  patients).  Three
onths  postoperatively,  only  two  patients  did  not  achieve
verall  symptom  improvement,  with  no  difference  between
he  two  groups.
The  assessed  transoperative  parameters  were  time  of
peration  and  transoperative  bleeding.  The  authors  found
o  studies  in  the  literature  that  evaluated  these  parameters
n  the  inferior  turbinate  surgery  between  patients  with  and
ithout  allergic  rhinitis.  These  parameters  showed  statisti-
al  differences  in  the  present  study.  Patients  in  group  I  had
 longer  duration  of  surgery  (p  =  0.001)  and  higher  transop-
rative  bleeding  (p  <  0.001).  One  factor  could  have  been  the
esult  of  the  other,  considering  that  when  bleeding  is  higher,
he  operating  time  will  be  longer.  This  may  be  important  for
he  scheduling  of  these  surgical  patients.
Regarding  improvement  in  breathing,  at  seven  days  post-
peratively,  40  patients  (70.18%)  were  already  in  the  group
ith  improved  grade  III,  IV,  and  V.  At  30  days,  47  patients
82.5%)  reported  grades  IV  and  V  of  improvement,  and
fter  three  months,  this  number  increased  to  54  patients
1Hamerschmidt  R  et  al.
94.73%).  This  is  consistent  with  the  evolution  in  the  ﬁrst
eeks  postoperatively,  when  edema  and  crusts  may  obstruct
reathing.
onclusion
his  study  demonstrated  the  efﬁcacy  of  inferior  turbino-
lasty  three  months  after  the  surgery  regarding  non-
bstructive  symptoms  of  snoring,  anosmia,  facial  pressure,
tching,  sneezing,  and  rhinorrhea,  in  addition  to  obstructive
ymptoms  in  patients  with  and  without  allergic  rhinitis.
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